We assume that a 6 = b since the case a = b = r leads to the spectrum dichotomy with respect to the circle C r of center the origin and radius r, which has already been studied in the literature 1, 2, 3, 4]. We show in this paper that the spectrum dichotomy of the pencil A+B with respect to the ellipse of equation (1) leads to the spectrum dichotomy of a special pencil of order 2n with respect to the unit circle. It is therefore convenient to recal brie y the outline of the spectrum dichotomy with respect to the circle C r : Assume that the pencil A + B has no eigenvalues on the circle C r , that is, assume that det(re i' A + B) 6 = 0 (0 ' 2 ), using the Kronecker canonical form 
and that the convergence rate is quadratic. We now turn back to the spectrum dichotomy with respect to the ellipse (1) and assume that the regular pencil A + B has no eigenvalues on this ellipse. We use in this paper Green matrices of the form We show then that it su ces to apply the spectrum dichotomy with respect to the unit circle to the matrix pencil 
and that the projection matrix onto the right eigenspace of A + B associated with the eigenvalues outside the ellipse (1) 
That is the rst condition of (13) remains also unchanged. Now for j = ?0; 1; 2; . . .;
the second condition of (13) becomes 
This shows that the third condition of (13) 
Before pursuing, we give in the following theorem a characterization of the matrix A 1 . 
The eigenvalues of L are nothing but 
5 The Green matrices in the general case
We now study the general case. We assume that the matrices T and Q de ned in (8) are regular and that the eigenvalues j (B 2 ) are inside the ellipse (22) . The norm of H will therefore be our dichotomy quality criterion. We now give a simpli ed expression of H. Notice 
and thus
The dichotomy quality may thus also be measured by jjHjj.
Numerical experiments
We illustrate in this section, with the help of two simple examples, the algorithm proposed in section 7. All the experiments have been carried out using Matlab (double pr ecision, eps mac 2:22e ?16 ). We give now the canonical decomposition (58) of the matrix pencil A + B. We choose the case where = 3. This case is interesting since it corresponds to the situation where two eigenvalues are inside the ellipse and the two remaining ones are outside. The spectrum of this pencil is plotted in Figure 2 . In this example the matrix pencil A+B is xed and we consider a family of ellipses whose major and minor semi-axis are respectively given by a = 3t and b = 1 t ; t is a parameter to be varied. As in the previous example, we have plotted in Figure 3 the evolution of ! = jjHjj when t 2 0:1; 1]. In each branch of the curve, we report the trace of the projection matrix P which corresponds to the number of eigenvalues outside the ellipse. Starting from the left, we have in the successive branches trace(P) = 12 and jjPjj = jjI?Pjj = 1:09e+5 ; trace(P) = 12 and jjPjj = jjI ? Pjj = 1:01e + 5 ; trace(P) = 10 and jjPjj = jjI ?Pjj = 1:98e+5 ; trace(P) = 12 and jjPjj = jjI ?Pjj = 2:03e+5 ; trace(P) = 10 and jjPjj = jjI ? Pjj = 6:89e + 5 ; trace(P) = 12 and jjPjj = jjI ? Pjj = 8:94e + 4 ; and nally trace(P) = 10 and jjPjj = jjI ? Pjj = 4:66e + 4. As in the rst example, we did not plot the curve situated in between the asymptotes since it changes very frequently in these regions. 
